Пропонуються математична модель та метод вибору підходу до управління проектом з урахуванням нечіткості уявлень щодо застосовності існуючих підходів. Вибір здійснюється з таких підходів як: PMBOK, ISO21500, PRINCE2, SWEBOK, Scrum, XP, Канбан. Виділено ряд параметрів проекту, що впливають на результат вибору, та визначено степінь їх впливу. Розглянуто приклад застосування запропонованого методу для вибору підходу до управління проектом з розробки програмного забезпечення.
Introduction. An approach applied to the project management has a great impact on key project performance indicators: budget, scope, schedule, quality of project product and business benefits. Due to the variety of existing project management guidelines, standards, and methodologies, the task of selection a suitable approach to managing a single project or all projects of a company represents an independent problem. Numerous works of domestic and foreign experts in the field of project management are devoted to research of this problem and development of effective methods for its solution.
Literature analysis and statement of the research problem. In the resource [1] the most commonly used software development methodologies are reviewed and compared. Also, the approach for the development of a strategy for applying the methodology to different types of software projects is created. The main difficulty in software project management methodology selection the authors consider an impossibility of accurate determination of the problem volume at the beginning of the project, since an increase of its size may lead to the necessity of revise the methodology. Key factors in the methodology selection are criticality of the project, project objectives, priorities; scope of the project; used development tools and implemented systems; competence of team members; the geography of development and implementation; culture and tradition of the customer, and integrator companies and, values of the development team.
In the work [2] the main features of the heavy plandriven and flexible Agile project management methods are highlighted. Selection of approach to a particular project is based on the identification and analysis of risks that arise in the case of applying Agile or plan-driven methods to manage the project. Depending on the risk analysis, one of these approaches or their combination is selected. The analysis takes into account such critical factors of Agile and plan-driven methodologies as: size (number of personnel), criticality (loss due to impact of defects), dynamism (percent requirements change/month), personnel (the level of qualification of the personnel), and culture (the team's ability to work effectively in conditions of freedom or regulation).
The authors of [3] compared five project management methodologies: Agile Development Methods, Microsoft Solution Framework (MSF), PRINCE2, Rational Unified Process (RUP), and the Information Technology Infrastructure Library (ITIL) with the PMBOK Guide (PMI, 2004). As a result, they identified the main criteria of methodology selection: work experience, expert opinion, government regulation, preferences of stakeholders and the client, the client's location.
In [4] methodology is selected according to the answers on questions in four key areas: speed of project completion and product delivery, the necessity of complying formal processes and procedures, the resources available for the project and, finally, the complexity of the project. The resulting output radar chart shows which of the two groups of methods plan-driven or Agile is the most appropriate.
The author of [5] proposed an approach for methodology selection in accordance with the size, sensitivity, and priority of the project. There are definitions of the methodology size (the number of control elements, including operations, standards, stages, processes, etc.), project size (number of people involved in the project), and project sensitivities classification.
In the article [6] a model and method for synthesis of management methodology for a specific project by selecting the processes of the "full" methodology are suggested. "Full" methodology is proposed to create based on the PMBOK guide, supplementing it with the processes of most popular Agile and plan-driven methodologies. The above method for synthesis of project management methodology allows choosing the best combination of project management processes for conditions of a specific project in terms of such criteria as the cost and the laboriousness of management, as well as risks associated with the use of this combination. It is assumed that the initial data for the task is fuzzy.
In [7] areas of application and main characteristics of 30 well-known methodologies for projects creation and project management are defined. Areas of application include the branch of use and size of the project. Such characteristics of the methodology are given: the risk of problems appearance, the complexity of implementation, the intensity of use of resources, frequent changes in the project, support for changes in the scope, support for reporting, document management system, the use of information technology, the accumulation of experience, the process approach, the scenario approach, the projectbased approach. This data is recommended to use for preselection of methodologies before introducing them into the organization.
The authors of the research [8] compared main characteristics of project management approaches such as PMBOK, CMMI and Agile from the viewpoint of suitability for projects in the microelectronics field. They concluded that it is the best to choose an approach depending on the size of the project and its possible changes in the implementation process. For projects with minor changes, the best approach is considered PMI approach that depending on the size of the project can be used in full (with all fields of knowledge), or in abridged form. For small projects that accompanied by many changes, Agile methods are recommended. For medium and large projects with a large number of changes, the combinations of Agile and PMI methods are most suitable.
In [9] three methods for selecting a project management methodology are proposed. In the case when the project team is not enough familiar with existing methodologies, it is recommended to fill out a questionnaire. According to results of processing the responses, recommendations on the application of methodology are offered. Evaluations of the laboriousness, management costs, and the risks associated with the application of the specific methodology for alternative methodologies allow making more grounded choice. The more in-depth study suggests optimization of project scope subjected to the application of the particular methodology by criteria: profit, time, cost, quality, and risks. The most effective methodology is selected from alternatives considering all given criteria.
Based on the above analysis of the literature, we can conclude that at this stage it is important to identify key factors that influence the choice of management approach for a specific project and development of a formalized method for such approach selection. This task is complicated by the fuzziness in existing recommendations regarding the applicability of different approaches in various cases.
Objectives. The aim is developing a model and method for selection of management approach for a specific project taking into account relevant project parameters and fuzziness of information about the applicability of existing approaches.
Mathematical model and method for selecting of project management approach based on fuzzy concepts. To solve the given problem the questionnaire proposed in [9] is used. In this case, it is somewhat modified and supplemented (Table 1 -6) . Questions of the questionnaire relate to information about the project, team, communication, critical project risks. The questionnaire should be filled out by the project manager or involved experts. Table 1 -Number of people involved in the project Table 2 -Customer"s experience of working with this project team There is a detailed list of works, further alternation is possible 2
There is an approximate list of project works 3
The team understands the project goal and several ways for its achievement 4 Each approach is considered in terms of its applicability to specific situations described in the form of possible answers to the questions. However, this information for given project management approaches is fuzzy, that causes necessity of applying the mathematical apparatus of fuzzy sets.
A fuzzy set '
is given by [10] :
is the membership function of the fuzzy set ' A .
Thus, the applicability of the r th approach to each of Table  7 . A graphical representation of these functions for the parameter 1 X (number of people involved in the project) is shown in Fig. 1-7 In order to determine the most appropriate management approach for a specific project is necessary to estimate the distance from the project evaluation
,..., , 
However, formulas for calculating Hamming and Euclidean distances proposed in [11] , do not fully reflect the specifics of the problem. In this case, if the value of the membership function for the approach is superior to the value of the membership function for the project or equal to it, the distance between these two coordinates should be considered as zero. In other words, the membership function for the project is covered by the membership function for the approach or else, differently, the approach is fully consistent with the project.
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For further use of Hamming and Euclidean distances, the distance for the i th value of the k th parameter between the given approach r A , R r , 1  and project evaluation B will be: (6) Then the total distance between the approach r A and the project evaluation B in K parameters using the Hamming distance
It should take into account that not all parameters for solving the problem of choosing the project management approach are equivalent. To display the degree of influence of the k th parameter on the result of problem-solving let us introduce weighting coefficients
Weighting coefficients values are defined by experts (Table 8) .
In view of weighting coefficients, the total distance between the approach 
The best approach is the one for which the total distance from the project evaluation B using the Hamming distance and taking into account weighting coefficients
The total distance between the approach 
The best approach is the one for which the total distance from the project evaluation B using the Euclidean distance and taking into account weighting coefficients 
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So, the method for selecting of project management approach based on fuzzy concepts about the applicability of existing approaches could be represented as the following steps.
1. For every questionnaire question (project parameter) on the basis of a survey of experts membership functions for all given project management approaches are defined.
2. Experts determine weighting coefficients for all parameters of the project considered in the questionnaire.
3. According to responses to all questions in the project questionnaire, project evaluation membership functions for each of its parameters are formed.
4. For all given approaches are calculated their total weighted distances from the project evaluation using the Hamming distance.
5. The approach for which the distance obtained in the previous step is minimal is selected.
6. For all given approaches are calculated their total 7. weighted distances from the project evaluation using the Euclidean distance.
8. The approach for which the distance obtained in the previous step is minimal is selected.
The calculation results obtained in step 5 and in step 7 are compared and analyzed, the final decision on selecting a particular project management approach is made. 
